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the diameter, there are twelve fixed normals in which this grain can have contact with other grains. The twelve normals radiate from the centre of the grain, and when the grains are in the regular formation each normal is in the same line with an opposite normal so that there arc six fixed axes symmetrically situated in which encounters take place. And as the resultant accelerations are in the directions of the normals at encounter, these six directions of the normals are six axes of conduction of momentum.
These axes pass through the twelve middle points in the edges of a cube circumscribing each grain, if there are no mean strains in the medium, and are thus symmetrically placed with respect to the three principal axes of the cube. This is shown in Fig. 1, p. 83.
If, then, the rates of conduction across surfaces perpendicular to these six axes are equal, the momentum conducted being in the direction of the axes, the grains will, of necessity, be in mean equilibrium.
This state of equilibrium in no way depends on the mean density of the relative vis viva of the grains. Therefore, in the limit, as the mean paths of the grains become indefinitely small, as compared with their diameters, as regards the direction of the rates of conduction, whatever the relative vis viva may be, the state will be the same.
Thus, if there is no relative motion, but the grains are under stress, equal in all directions, by rates of conduction resulting from actions at the boundaries of the medium, the rates and directions of the resultant actions would be the same as if the rates of conduction resulted from the exchanges of momentum of relative-motion.
90. This limiting similarity between the states of media, one of which, having no system of relative motion, is purely kinematical, and cannot satisfy the conditions of consisting of mean and relative systems of motion, while the other, essentially, satisfies these conditions, has a fundamental significance, although (except by the recognition that in the one case the conduction results from mean actions at the boundaries of the medium, while in the other the conductions are between the moving grains) this significance in no way appears as long as there are no mean strains in the media.
If these media are subject to any indefinitely small distortional strains the discontinuity between them, as classes of media, appears.
In the case of kinematical media without mean strain, the stresses being equal in all directions and finite, no strain will result from indefinitely small stresses, nor will any strain result until the mean distortional stresses arrive at the same order as the mean stress equal in all directions. Thus if pon.
